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 Lipid soluble vitamins (A, D, E, and K) have important and unique functions in our bodies; 
  

 Vit A is important for vision, 
 vit D for calcium and phosphate metabolism, 
  vit E is antioxidant  
 vit K is important for blood clotting.  

 
Lipid soluble vitamines can't be synthesized in the body in adequate amount and must 
be supplied by the diet. They can only be absorbed efficiently if fat absorption is normal, 
and once absorbed they are transported in the blood bound to lipoprotein   or attached 
to specific binding protein. 

 
 Clinically the diseases that affect digestion and absorption of the lipid soluble 

vitamins such as steatorrhea and hepatobiliary diseases may lead to their 
deficiency, also inadequate dietary intake of vitamins or malabsorption leads to 
specific diseases that are characteristic for each vitamin. 

 Because of the ability of the body to store lipid soluble vitamin so toxicity may 
result from their excess especially vitamin A and D overdose.  

 

Vitamin A: 
Vit A  is a generic term referring to all compounds from animal sources that have the 
biological activity of vitamin A ,it is stored mainly in the liver as retinol esters ,in the body 
the main function of vit A are carried  by retinol and its two derivatives retinal and 
retinoic acid . 
In vegetables ,vitamin A exists as a provitamin A that is called β - carotene which consist 
of two molecules of retinal joined at the aldehyde end of the their carbon chains, β – 
carotene is less  Effective as a source of vit A than  retinol. 

 Sources of vitamin A: 
Yellow and green parts of plants, especially carrots, also it's found in the liver, eggs and 
milk product. 

 
Biochemical function of vitamin A 
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1.Important for vision in dim light (Retinol is oxidized in the rod of the eye  to retinal  and 
bound to visual protein opsin to form rhodopsin , rhodopsin decompose in bright light 
and regenerate in dark  ,and this require vitamin A )  

2.  Vitamin A is important for growth, cell differentiation and mucus secretion. 
3.  Reproduction. 
4. Immune function. 

 

Deficiency of vitamin A: 
1.poor vision in dim light(night blindness) and if prolonged  may lead keratinization of the 
epithelial tissue of the conjunctiva and cornea , xeropthalmia ,keratomalacia  and then  
total  blindness. 
2. keratinization and dryness of the epithelial tissue of the lung, gut, genitourinary tract 
with decrease in mucus secretion. 
3. poor growth and anemia that respond to vit A not to iron. 

 

 vitamin A toxicity (hypervitaminosis A) 

excess vit A may cause liver damage. 
 

serum retinol level.Assessment of vitamin A level is by measuring  
 
 
 

Vitamin E (Tocopherol) 

Biochemical functions of vit E 

 Vit E is a powerful antioxidant and act as a defense against harmful oxidation that 
cause diseases and aging, it protect unsaturated lipids from peroxidation (which is 
cleavage of fatty acids at unsaturated sites by oxygen addition across the double 
bond and formation of free radical ) so it strengthen cell membranes (esp RBC) 

 Vit E is important for proper neuromuscular function and heme biosynthesis. 
 Vit E is necessary for the maintaince of normal vitamin A level. 

There are several naturally occurring forms of tocopherol (as α,β,ˠ,δ) . alpha α tocopherol 
is the predominant form and has the greatest biological activity. 

 

METABOLISM 

40% of the ingested tocopherol is absorbed in the jejunum affected mainly by the amount 
and the degree of unsaturated dietary fat. Absorbed vitamin E is associated with 
circulating chylomicron and with the very low density lipoprotein and their remnant 
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Vit E is found dissolved in the dietary fat and is liberated and absorbed during fat 
digestion. then it is transported in the blood by lipoprotein through lymphatics and 
stored in the liver and other tissue with high lipid content and excreted  principally in the 
feces. Antioxidant nutrients as vit E, Vit C, vit A, B-carotene and 
 selenium defense the body by preventing the initiation of free radical chain reaction. 
 
Dietary source of vitamin E 

Vegetable oil, fresh leafy vegetables, egg yolk, peanuts, and margarine. 

 Deficiency of vit E 

 Leads to Anemia due to shortened erythrocytes life span or due to decreased production 
of hemoglobin.  
Increased risk of atherosclerosis. 
Deficiency also may lead to progressive loss of neurologic function mainly in children. 
 
Population at risk of Vit E deficiency: 
1. Patients with malabsorption. 
2. Premature infants and very low birth weight infants. 
 
Laboratory Assessment of vitamin E status is by Measurement of plasma level of  α-
tocopherol. 
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LEC 2 

Vitamin D 

Vitamin D refers to a group of related metabolites used for proper skeleton formation 
and mineral homeostasis. It is considered as steroid  prohormone. 

Vitamine D has two major forms: 

1) Ergocalciferol (vitamin D2) obtained from plants . 
2) Cholecalciferol (vitamin D3) this is the form found in animal tissue, it is formed in 

the skin by the action of ultraviolet light on 7-dehydrocholesterol. 
In normal adult much more vitamin D is derived from the action of action of 
sunlight on skin than from food.  

 7- dehydrocholesterol in our skin is converted by the ultraviolet light to Cholecalciferol 
then this vitamin  ( which is still inactive) is transported to the liver for further 
metabolism where it is hydroxylated in the liver to form  25-hydroxycholecalciferol        
(25 –OHD3) By the enzyme 25- hydroxylase  (25- OHD3) is the main circulating form and 
the main  storage form of vitamin D. 
A second hydroxylation step occurs in the proximal convulated tubular cells of the kidney, 
where (25 – OHD3) is hydroxylated by the enzyme 1α- hydroxylase to form the active 
metabolite     1, 25 - (OH)2D3  . 

The activity of1α- hydroxylase and hence the production of 1, 25 - (OH)2D3 is stimulated 
by ; 

 Low plasma phosphate. 

 An increase in plasma parathyroid hormone concentration. 
While its activity is inhibited by: 
 High plasma phosphate level. 
 High level of free ionized calcium. 
 

                      uv light                                25-hydroxylase                   1-αhydroxylase 
 7-dehydrocholesteol                      cholecalciferol (25-OHD3) 1,25(OH)2D3 

                      Skin                                              liver                                     kidney          
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Biochemical Function of vitamin D: 
 
1. It stimulates intestinal absorption of calcium and phosphate that are necessary for 
bone growth and metabolism. 
2.together with parathyroid hormone, it stimulate release of calcium from the bone by 
enhancing  osteoclastic activity. 

 

 25-OHD3 is the circulating inactive form of vitamin D. 

 1, 25 (OH)2D3 is the active form and circulate in the plasma in very low 
concentration. 

 Vitamin D is absorbed in the small intestine and requires bile salts for absorption; it 
is stored in the liver and excreted in the bile. 
 

Sources of vitamin D: 
1. from the skin by the action of UV light. 
2. Diet as milk and dairy product, egg yolks, butter, liver, sardines, tuna. 
 
 When do the requirements to vitamin D Increase? 
1. During growth or pregnancy. 
2. Elderly or chronically sick individuals who are confined indoors and not exposed to 

sunlight. 
 

Deficiency of Vitamin D 
In children it cause failure to calcify bone cartilage, leading to the development of rickets 
in adults vit D deficiency leads to undermineralization of bone matrix leading to 
Osteomalacia, in both there is softening of the bone that result from lack of calcium and 
phosphate. 
 
Causes of Low vitamin D level: 
 Small intestinal disease (site of absorption), chronic renal failure (site of active 
hydroxylation), hepatobiliary disease and hypoparathyrodism. 
 
If we want to check vit D level then we measure plasma level of 25-OHD3 . (When do we 
need to check its level?) 
 
Vit D toxicity: 
Over dose of vit D causes hypercalcemia. 
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Vitamin K   
 

Is lipid soluble vitamin, composed of group of substances essential for the formation of 
prothrombin and at least five other coagulation proteins including  VII, IX, X and protein C 
and S. They are quinine containing compound. 

 
of Vitamin K: Biochemical functions 

 
Vitamin k convert the inactive precursors of the coagulation protein ( prothrombin , VII, 
IX, X and protein C and S) to the functional form and this conversion occurs in the liver. 
 Sources of vitamin K: 
1. Dietary source include cabbage, cauliflower, spinach, green leafy vegetables, liver, 
vegetable oils. 
2.  vit K is synthesized by the intestinal bacteria and this provide about 50% of vit K 
requirement. 
Deficiency of vit K result in bleeding tendency, it may be caused by antibiotic therapy that 
destroy the intestinal bacteria that synthesize vit K. 
 Determination of Prothromin time (which is the velocity of blood clotting after adding 
certain substances) is excellent index of prothrombin adequacy because prothrombin 
time is prolnged in vit K deficiency and in liver diseases characterized by decrease 
synthesis of the protein prothrombin. 

 
 

  


